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and multiple canalsTo ensure the long-term success of endodontic treatment,
it is essential to eliminate infections from the root canal
system and to prevent re-infection.1 However, root canal
complexities and variations are constant challenges for
successful endodontic treatment. The majority of mandib-
ular canines have a single root with one root canal.2 The
occurrence of two canals varied from 4.1% to 24%.3 Other-
wise, the presence of three canals for mandibular canines is
rare.4 The purpose of this report was to present an end-
odontic treatment of bilateral mandibular canines with
multiple canals. One mandibular canine had three canals
within one root while the contralateral canine had two
canals within one root.
A 19-year-old man with biting pain at the bilateral
mandibular canines was referred to our clinic. The clinical
crowns of both mandibular canines had deep cervical
caries; a small endodontic access was found on both ca-
nines (Fig. 1A). The bilateral mandibular canines did not
respond to thermal or cold sensitivity tests and were mildly
tender to vertical percussion. Initial radiographic exami-
nation showed periapical lesions and more than one root
canal in both mandibular canines (Fig. 1B and E). The
number of root canals was further determined by cone
beam computed tomography (CBCT) (MCT-1 [(EX-2F)],
J. Morita, Kyoto, Japan). Two root canals were identified in
tooth 33, and three root canals were identified in tooth 43
(Fig. 1HeJ). A diagnosis of symptomatic apical periodontitis
was made for teeth 33 and 43.
After local anesthesia, a rubber dam was positioned. The
intercanal communications of tooth 33 and ribbon-shaped
canals of tooth 43 were circumferentially prepared and
ultrasonically irrigated (P5, Satelec Acteon, Merignac,
France). After cleaning and shaping of all root canals,
obturation was accomplished by using a warm vertical1991-7902/$36 Copyright ª 2013, Association for Dental Sciences of t
reserved.
http://dx.doi.org/10.1016/j.jds.2013.09.001compaction technique (Fig. 1C and F). At the 18-month
follow-up, both teeth were clinically symptom-free and the
areas at the apexes were healed (Fig. 1D and G). The
prosthetic bridge worked both functionally and esthetically
(Fig. 1M).
In the current case, the CBCT scans provided valuable
information regarding the abnormal root canal morphology.
The axial images of CBCT clearly depicted that tooth 43 had
three distinctly separated canals and three foramina in one
root. This type of root canal anomaly in canines has not yet
been documented elsewhere. The intercanal communica-
tions and ribbon-shaped canals as indicated in the CBCT
images were meticulously prepared by circumferentially
filing using hand K-files (Denstply Maillefer, Ballaigues,
Switzerland) to avoid strip perforation. Nonetheless, the
complicated isthmuses and intercanal communications
were difficult to clean thoroughly by mechanical prepara-
tion. A combination of mechanical preparation with ultra-
sonic irrigation was performed to provide a better cleaning
result, as proposed by other clinicians.5 Due to root canal
irregularities, we adopted the warm vertical compaction
technique for obturation, and the morphology of the
obturated canals was consistent with the reconstructed
images of preoperative root canals (Fig. 1C, K, F, and L).
The root canal morphology of tooth 43 was distinctively
different from that of tooth 33. This finding presents a
reminder that endodontists should be aware of the asym-
metrical occurrence of bilateral root canals.Conflicts of interest
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Figure 1 (A) Clinical view of teeth 33 and 43. (B) Preoperative radiograph of tooth 43. (C) Immediate postobturation radiograph
of tooth 43. (D) Eighteen-month follow-up radiograph of tooth 43. (E) Preoperative radiograph of tooth 33. (F) Immediate post-
obturation radiograph of tooth 33. (G) Eighteen-month follow-up radiograph of tooth 33. Cone beam computed tomography images
of teeth 33 and 43 showing axial sections at the (H) coronal, (I) middle, and (J) apical levels. (K, L) Three-dimensional recon-
struction canal system of both mandibular canines showing three canals in tooth 33 and two fused canals in tooth 43. (M) Post-
operative view of the anterior metaleceramic bridge. L Z left side (in images HeL).
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